Table of Contents

EXECULIVE SUMIMANY ..ciiiiiiiiiiiie e e e e e e e e e e e e e e e e e e e e e e eeennnes S-1
Chapter 1: Purpose and NEed .........ccooviiiiiiiiiiiiiiii e 1-1
T-1 INtrOAUCHION ... e e e e eeeees 1-1
1-2 ProjeCt HiStOry ....coooeeeeeeee e e e 1-1
1-3 Background and Planning Context ..o 1-3
1-3-1 Transportation Context............coiiiiiiiiiiiiiiie e 1-3
1-3-2 Regional Context...... .. 1-3

T4 PUIMPOSE ...ttt e e e e e e e e e e e e et e e e e e e s 14
LT 1 =T = o USSR 1-4
1-5-1 Structural DefiCIENCIeS.........uuuiii e 1-4
1-5-2 Operational and Safety Deficiencies .............ccccccceiiiiiiiiiiiiiiiiiinns 1-5
1-5-3 Security DefiCIENCIES .......uiiiieeeeeeeece e 1-5
1-5-4 Mobility DefiCIENCIES ... ... 1-6

1-6 Goals and ODbJECHVES......ccciie e e e 1-6
Chapter 2: Project AILEINAtIVES .......ciii i e 2-1
P22 T 1 oo [ [ 1o o 2-1
2-2 Alternatives Analyzed in this Environmental Impact Statement ............. 2-1
2-2-1 No Build Alternative.............ooeeeiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 2-1
2-2-2 Replacement Bridge Alternative ... 2-3
2-3 Alternatives Considered and Eliminated ..............ccccccooiiiiiiiiiiinnnnes 2-14
2-3-1 Rehabilitation Alternative..............ooooriiiiic e, 2-14
2-3-2 Tunnel ARernative ............ooovvviiiiiiiiiiiiiiiiieieeeeeeeeeeeeeeeeeeeeeeeeee 2-15
2-3-3 Single Structure Alternative ..............oeeviiiiiiiiiiiiiiiiieeeeeeeeeee 2-16
Chapter 3: Process, Agency Coordination, and Public Participation ........ 3-1
3-1 INTrOAUCHION ... e 3-1
372 PrOCESS ... 3-1
3-2-1 National Environmental Policy Act (NEPA) ... 3-1
3-2-2 State Environmental Quality Review Act (SEQRA) ........coovvvveeeeeeee. 3-2
3-2-3 Other Federal and State Regulatory Requirements, Permits, and
APPIOVAIS ... 3-3

3-2-4 Section 106 Coordination ............cooeiiiiiiiiiiiii e 3-6
3-2-5 Section 4(f) Coordination..............ccoeeeeiiiiiiiiiie e 3-7
3-2-6 Environmental Justice Coordination...............cccoeeeiiiiiiiiiiiieiiieeens 3-7
3-3 Agency Coordination.............ccooiiiiiiiiiiiiiiee e 3-7
3-3-1 SAFETEA-LU Coordination Plan.............cccoiiiiiiiiiciieeeeeeeeee 3-7

TOCA1



Tappan Zee Hudson River Crossing Project
Environmental Impact Statement

3-3-2 Permits and ApProvals.........c..oeeiiiiiiiii e, 3-8
3-4 Public Outreach Program ... 3-9
3-5 REPOSITOMIES .. coeviieeeieec et 3-11
3-6 Contact Information...............eiiii e 3-12

Chapter 4: TranSPOrtatioN .......uueeii e 4-1
g I [ o Yo [ T3 1 T o SRR 4-1
4-2 Regulatory Context ........ccooieiiiiiiiiiiiie e 4-1
4-3 MethOodOlOgy ......ccooiiiiiiiiiiiiiee e 4-2

4-3-1 Travel Demand Modeling..........ooouuiiiiiiiieieeeeccee e 4-2

4-3-2 Accident ANalYSIS.......cooooeeiieeeeeeee e 4-3
4-4 Affected Environment ... 4-3

4-4-1 Vehicular TraffiC.........ueiiiii e 4-3

4-4-1-1 Volumes and Travel Patterns............ccccooo 4-4
4-4-1-2 Safety and Accident HiStory ..., 4-5

4-4-2 Marine TranSPOrt ........cccouuiiiiiie e 4-9

i I =T 1= | PR 4-10

4-4-4 Bicycles and Pedestrians...........ccccovviiiiiiiiiiiiee e, 4-11
4-5 Environmental Effects ... 4-11

4-5-1 No Build Alternative ... 4-11

4-5-1-1 TraffiC...cccooeee i 4-11
4-5-1-2 Marine TranSPOIt...........oeiiiiiiie e 4-14
St G T I = 1 1 | SR 4-14
4-5-1-4 Bicycles and Pedestrians............cccooeeiiiiiiiiiiicciie e, 4-14
4-5-2 Replacement Bridge Alternative .............cccco 4-14
4-5-2-1 TraffiC ..o 4-14
4-5-2-2 Marine TranSPOM..........uoiiiiiiiie e 4-15
4-5-2-3 TranSit........ooiiiiiii e 4-16
4-5-2-4 Pedestrians and Cyclists............cccooeeeiiiiiiiiiiicieee e, 4-16

4-6 Mitigation.......cooiiiiiiiiiii 4-16

Chapter 5: Community Character...............ueuuiuuiiiiiiiiiiiiiiiiiiiiiiiiieeeens 5-1
STl I [ 0] (o Yo [1 [ 4o o I 5-1
5-2 Regulatory Context ........oovviiiiiii i 5-1

5-2-1 FHWA Technical Advisory TE6640.8A.............uuuuummmmiieiiiiiiiiiiiiieinenns 5-2
5-3 MethodolOgy ........uoiiiiiiiieee e 5-2
5-4 Affected Environment..........ccooooiiiiiiiiii 5-2

5-4-1 Existing Land Uses and Neighborhood Character......................... 5-3

5-4-1-1 Town of Orangetown, Rockland County ............ccccccuviuiinnnnnee 5-3
5-4-1-2 Village of South Nyack, Rockland County....................ccoooee. 5-3
5-4-1-3 Village of Grand View-on-Hudson, Rockland County.............. 5-4
5-4-1-4 Village of Tarrytown, Westchester County ............ccccceeeeeeees 5-4
5-4-1-5 HUASON RIVET ... 5-6
5-4-2 Regional Land Use Plans and PoliCies..........ccccovvviiiiiiiiiiiieeiinn, 5-6

TOC-2



Table of Contents

5-4-2-1 New York Metropolitan Transportation Council ....................... 5-6
5-4-2-2 Hudson River Valley Greenway AcCt..............ueuiieiiieiiiiiiiiinninnne 5-7
5-4-2-3 Hudson River Valley National Heritage Area Management Plan 5-10
5-4-3 Local Land Use Plans and PoliCies ..........cccooeviiiiiiiiiiiiieeceeeees 5-10
5-4-3-1 Rockland County ..........oouumuiiiiiiiiiieceee e 5-11
5-4-3-2 Town of Orangetown, Rockland County ..............ccccccunnnnnnee 5-14
5-4-3-3 Village of South Nyack, Rockland Conty ...........cccccceeeeee. 5-14
5-4-3-4 Village of Grand View-on-Hudson, Rockland County ............ 5-14
5-4-3-5 Westchester County ..........uceeiiiiiiiiiic 5-14
5-4-3-6 Village of Tarrytown, Westchester County..........cccccccceeeeeee. 5-15
5-4-4 Zoning OrdiNa@nCeS .........couuuiuiiiiiiieeiieeeeee e e e e eeeaanns 5-16
5-4-5 Community Facilities and Services............couvvvviiiiiiiiiiiiiiiiiiieeenne. 5-17
5-4-6 Planned Developments ..........cccouuiiiiiiiiiiiiiciiiee e, 5-18
5-5 Environmental Effects...........cooiiiiiiii 5-18
5-5-1 No Build Alternative.............oooeviiiiiiiiiiiiiiiiiiiieieeeeeeeeeeeeeeeeeeeeeeeeee 5-18
5-5-2 Replacement Bridge Alternative ..............oooiviiiiiiiiiiiiiiiiiiiiiieeeeeee, 5-18
5-5-2-1 Land Use and Neighborhood Character...........cccccccccceeeee. 5-19
5-5-2-2 Regional Land Use Plans and Policies...........cccccccceennnnnn. 5-21
5-5-2-3 Local Land Use Plans and PoliCies .............cccccveiiiiiiiinnnnenn. 5-21
5-5-2-4  ZONING ..ottt 5-24
5-5-3 Community Facilities and Services..........cccooovviviviiiiiiiiiiiiieeeeeeees 5-24
5-6 MItIGatioN ... 5-25
Chapter 6: Land Acquisition, Displacement, and Relocation..................... 6-1
B-1 INTrOAUCHION ... e 6-1
6-2 Regulatory Context ... 6-2
6-3 MEthOdOIOGY .....ueiiiiiiiiiii e 6-2
6-3-1 Delineation of Properties to be Acquired............ccoeeeiiiiiiiiiiinnnnnn... 6-2
6-3-1-1 Valuation of Properties ...........oooviiiiiiiiiieecee e 6-2
6-3-2 Data SOUICES......ceiiiiiiiiiiiiiiiiiiieeeeeeeeee ettt eeees 6-3
6-3-3 IMPact Criteria.........cooee i 6-4
6-4 Affected ENVIronmeNt....... ... 6-4
6-4-1 Properties for ACQUISITION ..........oiiiiiiiie e 6-4
6-4-1-1 Rockland County ..........oovuuiiiiiiiiiiiecee e 6-4
6-4-1-2 Westchester COUNtY ............uuuiiiiiiiiiiiiiii e 6-6

6-5 Environmental Effects....... ..o 6-7
6-5-1 No Build Alternative...........oooueeeiiiiii e 6-7
6-5-2 Replacement Bridge Alternative ..., 6-7
6-5-2-1 Rockland CouNty ...........ueueiiiiiiiiiiiiiiiiiii 6-7
6-5-2-2 Westchester County ........ooovveiiiiiiiiiie e 6-13

6-6 MiItIGAtION .....eueiiiiiiiii 6-14
6-6-1 DisSplacement...........oovuiiiiiiii e 6-14
6-6-1-1 Residential Displacement ... 6-14

TOC-3



Tappan Zee Hudson River Crossing Project
Environmental Impact Statement

6-6-1-2 Parking Displacement ............ccoooviiiiiiiiiii e 6-15
6-6-2 Reduction in Property Tax REVENUES .............uuuviiiiiiiiiiiiiiiiiiiiines 6-15
Chapter 7: Parklands and Recreational ReSOUrces..........cccooeveeeviiieeeerennnnn. 7-1
3 I 1 ] (o Yo [ [ £ o o S 7-1
7-2 Regulatory Context .......ooovmiiiii e 7-1
7-3 MethodOIOgY ... ... 7-1
7-4 Affected ENVIrONMENT ... ... 7-1
7-4-1-1 Elizabeth Place Park and Adjacent Green Space Area .......... 7-3
7-4-1-2 Palisades of the Hudson National Natural Landmark.............. 7-3
7-4-1-3 Hudson River Greenway Water Trail ............cccccccciiinnnnns 7-4
7-4-1-4 Hudson River Recreational Boating............ccoovvvvviiiiiiiienneenn, 7-4
7-4-1-5 RIVErWalK ......ooiiiieeee e 7-4

7-5 Environmental Effects ... 7-4
7-5-1 No Build Alternative ..........oooueeiiiiieee e 7-4
7-5-2 Replacement Bridge Alternative ...........coooooiiiiiiiiie, 7-5
7-6 MItIQatioN ... 7-6
Chapter 8: Socioeconomic CONAItIONS .....uueuiiiiiiiiiiiiiiii e 8-1
8-1 INIrOAUCHION ... e 8-1
8-2 MethodOolOgY .......uuiiiiiiiie e 8-2
8-2-1 Study Area Delineation .................euuueiiiiiiiiiiiiiiiiiiiiiiiiieeeeee 8-2
o A B = = TS To U o= 8-2
8-3 Affected Environment........ ..o 8-3
8-3-1 Social CONAItIONS ......evveiiiiiiiiiiiiiiiiiiiii e 8-3
8-3-1-1 PopUIAtioN ......eeee e 8-3
8-3-1-2 Population Projections .........c.cccooviviiiiiiiiiee e 8-3
8-3-1-3 Age Distribution..............euuuiiiiiiiiiiiiiiiiiiiiie 8-4
8-3-1-4 Disabled Population............ccoeeiiiiiiiiiiiiiie e, 8-4
8-3-1-5 HOUSENOIAS ... 8-5
8-3-1-6 Median Household Income & Poverty Status..................oeee.... 8-6
8-3-1-7 Housing Unit CharacteristiCs..........cccccceiiiiiiiiiiiiice e, 8-6
8-3-1-8 Housing Value Characteristics............cceevviiiiiiiiiiiiiciiieeeeeee 8-7
8-3-2 Economic CONAItIONS .........uvuuiiiiiiiiiiiiiiiiiiiiiiieiiiieiieeeeeneeeeennnnees 8-7
8-3-2-1 Labor FOICE ....ccooeeieeeiee e 8-7
8-3-2-2 EMPIOYMENt ..o 8-9
8-3-2-3 UNempPlOYMENt..........uuuuiiiiiiiiiiiiiiiiiiiiiiiiieiieieeeeeeeeeeeeeeeeeeeeeeaees 8-11

8-4 Environmental EffeCtS ... 8-11
8-4-1 No Build Alternative ............oeeeiiiiiiii e, 8-11
8-4-2 Replacement Bridge Alternative .............ccooiiiiiiiiiiie e, 8-11
8-4-2-1 Social ConditioNS ........ccovviiiiiiiee e 8-12
8-4-2-2 Economic ConditiONS ...........uuuuuuuimiiiiiiiiiiiiiiieieeeeieeieeeneneneennnes 8-13
8-5 MiItIGatioN ... 8-13

TOC-4



Table of Contents

Chapter 9: Visual and AesthetiC RESOUICEeS.......ccovvveeiiiiieiiiiiiiee e 9-1
-1 INtrOAUCHION .. .o 9-1
9-2 Regulatory and Guidance Context..........cccoooiviiiiiiiiiiiieee e 9-1
9-3 MethOodOIOgY ..o 9-1
9-4 Affected ENVIrONMENt....... ..o 9-2

9-4-1 Visual Character of Interstate 87/287 and the Tappan Zee Bridge .....9-3
9-4-1-1 Interstate 87/287 ... 9-3
9-4-1-2 Tappan Zee Bridge.........uuuiiiiiiiiiiiiiiiiciee e 9-3

9-4-2 Visual Character of the Study Area ..........cccoooeeieiiiiiiiiceee, 9-4
9-4-2-1 Landform ... 9-4
9-4-2-2 Vegetation ... 9-4
0-4-2-3 WaAtlr ... 9-5
9-4-2-4 Manmade Developmentand Land Use ...........c.cccoovieiineennnnnn. 9-6

9-4-3 Visual QUAIILY ......eeeeiiiiiiiiiiiiiiieeeeeeeeeeeee e 9-8

9-4-4 Views and VIEWEr GrOUPS ........ccuuiieiiiiiiieeeiiiiieeee et e et e e 9-8
9-4-4-1 Interstate 87/287 MOtOriStS .......ccoveeiiiiiiiiie e, 9-8
9-4-4-2 BOAterS ....coouieiiii i 9-9
9-4-4-3 Viewers in Rockland County...............uueuiiiiiiiiiiiiiiiiiiie 9-9
9-4-4-4 Viewers in Westchester County..........ccccooeviiiiiiiiiiiiiiciieeeee, 9-12

9-5 Environmental Effects............oiiiiiiiii 9-15

9-5-1 No Build Alternative.............ooeeveiiiiiiiiiiiiiiiiiiieieeeeeeeeeeeeeeeeeeeeeeeeeee 9-15

9-5-2 Replacement Bridge Alternative—Short Span Option.................. 9-15
9-5-2-1 Rockland County .........coovuviiiiiiieeeieeecee e 9-15
9-5-2-2 Hudson River CroSSiNg...........uuuuuuueuuummuriiiiiiiiiiiiiiiiiieiieniiinnnnes 9-17
9-5-2-3 Westchester County .........ouceiiiiiiiiiiiicc 9-23

9-5-3 Replacement Bridge Alternative—Long Span Option................... 9-24
9-5-3-1 Rockland County .........cooviiiiiiiiiieeieeeee e 9-24
9-5-3-2 Hudson River CroSSiNg...........uuuuuueuuieermiiiiiiiiiiiiiiiiiiiiiieiiiinnnees 9-25

9-6 MiItIGatiON ... e 9-27

Chapter 10: Historic and Cultural RESOUICES .......ccovvvveieviiiiieieeeeeeeeeiiian, 10-1
10-1INtrodUCtioN ..o 10-1
10-2 Regulatory and Guidance Context ...........ccccoeiiii 10-1

10-2-1 National Historic Preservation Act (Section 106).................ovuee.... 10-1

10-2-2 Section 4(f) of the U.S. Department of Transportation Act ........... 10-3

10-2-3 New York State Historic Preservation Act ...........cccccooiiiiinnnnnnee 10-3

10-3 Methodology......ccooiiiiiiiii 10-3

10-3-1 Definition of the Area of Potential Effect..............cccccoiiiiiiiiiiinnnes 10-3

10-3-2 Identification of Historic Properties Within the APE ...................... 10-6
10-3-2-1 Architectural RESOUICeS..........coooeeiiiiiiii 10-6
10-3-2-2 Archaeological RESOUICES ...........cooeviiiiiiiii 10-7

10-3-3 Evaluation of Potential Effects on Historic Properties................... 10-8

10-4 Affected EnvIironment...........ooooiiiiiiiii e 10-8

TOC-5



Tappan Zee Hudson River Crossing Project
Environmental Impact Statement

10-4-1 Architectural RESOUICES..........coooviiiiiiiie, 10-8
10-4-2 Archaeological RESOUrCeS ..o 10-19
10-4-2-1 Submerged Paleo Landform ..............ccccoevviiiiiiiieeieeeeeee, 10-19
10-4-2-2 Submerged Historic Resources and Potential Shipwrecks 10-20
10-5 Environmental Effects..........ovvviiiiii 10-22
10-5-1 No Build Alternative ...........ccooo oo 10-22
10-5-2 Replacement Bridge Alternative .............coovvvviiiiieeiiceeeeee, 10-22
10-5-2-1 Architectural ReSOUICes ..........ooouvuiiiiiiiiiiiiciee e, 10-22
10-5-2-2 Archaeological RESOUICES ...........ceeviiiiiiiiiiiiiieieee e, 10-32
10-6  Mitigation .....ccoe e 10-32
10-6-1 Architectural ReSOUICes...........cccoeeeeiiiiii 10-32
10-6-2 Archaeological RESOUrCeS ..........ccoooeiiiiiiiiiie 10-33
Chapter 11: Air QUAITY ..oooeeeeeeee e s 11-1
T1-1 INtrOdUCHION ... e 11-1
11-2 Regulatory ConteXt........ccooiiiiiiiiiiiiei e 11-1
11-2-1 Pollutants for Analysis ... 11-1
11-2-2 National and State Air Quality Standards .............ccooeeeiieeiieeee. 11-2
11-2-3 NAAQS Attainment Status and State Implementation Plans ....... 11-4
11-2-4 Conformity with State Implementation Plans ..............cccccoevnnnee. 11-6
11-3  Methodology .......coooiiiiiiiiii e 11-8
11-3-1 Screening ANAlYSIS .......ovueiiiiieeeeeeee e 11-8
11-3-2 Roadway Emissions and Dispersion Analysis ............ccccoeeeeeeenn. 11-8
11-3-2-1 Vehicle EMISSIONS ......ccooviiiiiiiii, 11-9
11-3-2-2 ANalySiS YEArS .....ccooiiiiiiiiie e 11-9
11-3-2-3 Dispersion Model for Microscale Analyses........................ 11-10
11-3-2-4 Meteorology .......cooe i 11-11
11-3-2-5 Traffic Data..........ooovveiiiiii e 11-11
11-3-2-6 Background Concentrations...............ccoeevevviiiiiiiieeeeeeeeeee, 11-11
11-3-2-7 Receptor Locations ...........coovvviiiiiiiiiie e 11-12
11-3-3 Evaluating Air Quality Impacts........ccoooeveeiiieiiieeeeeeeeeeee 11-12
11-4  Affected Environment ... 11-13
11-5 Environmental Effects........cccccvviiiii 11-13
11-5-1 No Build Alternative ..........ccooooveeieiiiiie e 11-13
11-5-2 Replacement Bridge Alternative ..., 11-14
11-6 MiItIgation ... 11-17
Chapter 12: Noise and Vibration............cccocoumies 12-1
12-1 INtrOAUCHION ... .o e 12-1
12-2 Regulatory Requirements ..........cccouiiiiiiiiiiiiiiicn e 12-1
12-3  Methodology .......coooiiiiiiiiiiieee e 12-2
12-3-1 Noise and Vibration Fundamentals and Terminology .................. 12-2
12-3-1-1 NOISE...coii i 12-2
12-3-1-2 Vibration ..o 12-4



Table of Contents

12-3-2 Traffic Noise Analysis Methodology ...........cooovmmiiiiiiiiiiiiiiiiiin, 12-4
12-3-3 IMPaCt Crit€ria.......cceeeeieiiie e 12-5
12-3-3-1 FHWA and NYSDOT Criteria.........ccceeeeeeeiiiiiieeeeeeee 12-5
12-4 Affected Environment............oiiiiiiiii e, 12-6
12-4-1 INtrOdUCHION ..o e 12-6
12-4-2 Potentially Affected Land USEsS...........cccoiiiie 12-7
12-4-3 Measurements of Existing Noise Levels.............ccccooeeeiiiiiiiinnnnnnn.. 12-7
12-4-3-1 Determination of Critical Analysis Hour(s) ...........cccccoeeeee. 12-7
12-4-3-2 Analysis Hour Noise Measurements...........cccccceeeeveeeeieeennnn, 12-8
12-4-4 Comparison of Measured and Modeled Existing Noise Levels ....12-9
12-5 Environmental Effects ... 12-10
12-5-1 No Build Alternative............ooooeiiieiiiiii e 12-10
12-5-2 Replacement Bridge Alternative .............cccoeeeviiiiiiieeeveee, 12-12
12-5-2-1 Short Span OplioN .......ccoooeiiiiiii e, 12-12
12-5-2-2 Long Span OplioN.......ccooeiiiiiiiiiicce e 12-13
12-5-3 CONCIUSIONS ... 12-14
12-6 Mitigation.......coooiiiee e 12-14
12-6-1 INtrOdUCHION ... e 12-14
12-6-2 Traffic Management ... 12-15
12-6-3 Alteration of Vertical and Horizontal Alignment .......................... 12-16
12-6-4 NOISE BaITIErS......uuuiiiiii e 12-16
12-6-5 BUffer ZONES... oo 12-19
12-6-6 NOISE INSUIAtION ... 12-19
Chapter 13: Energy and Climate Change ........cccccovvieeeiiieiiiiiiiiie e 13-1
13-1 INtroduCtion ... 13-1
13-2 Environmental Effects ... 13-1
13-2-1 No Build Aernative...........ccoooiii e 13-1
13-2-2 Replacement Bridge Alternative .............cccoooiiiiiiiiiiiie 13-1
13-3 Measures to Reduce Greenhouse Gas Emissions........................... 13-2
13-4 MiItIGatioNn ..o 13-3
Chapter 14: Topography, Geology, and SoOilS ........cccoevviiiiiiiiiieiiieeeiiii, 14-1
14-1 INtrOAUCHION ... 14-1
14-2 Regulatory ConteXt........ccoiieiiiiiiiiiiiie e 14-1
14-3 Methodology......ccoooiiiiiiiie 14-1
14-4  Affected Environment............ 14-2
14-4-1 TOPOGIaAPNY .. 14-2
L CT=Yo] [0 o |V 14-2
14-4-2-1 Bedrock Geology .......ccooviiiiiiiiiiii 14-2
14-4-2-2 Surficial GeOologY........uuuuiiieeieiiiiiiiiee e 14-3
14-4-2-3 Seismic CoNditioNS .........cceeiiiiiiiiiiiiie e 14-3
T4-4-3 SOIIS ..o 14-3

TOC-7



Tappan Zee Hudson River Crossing Project
Environmental Impact Statement

14-5 Environmental EffectS........c.oiiiiiiii e 14-5
14-5-1 NO Build ARErNAtiVE ......ceeeeeeeeeeeeeeee e 14-5
14-5-2 Replacement Bridge Alternative ............cccooovvviiiiiiiiieeeeeeee, 14-5

14-5-2-1 TOPOGrapNY ... 14-5
14-5-2-2 GEOIOY .. i i i eiiiiieetie ettt 14-5
T4-5-2-3 SOIlS ..eeeiiieeiie e 14-6

14-6 MiItIQation .......oi i 14-6
Chapter 15: Water RESOUICES ....uuuiiieeeiieieiiiieie e e e e e e eeeeiaas e e e e e e e aaeanennn s 15-1

15-1  INtrOAUCHION ... e 15-1

15-2 Regulatory Context...........oooviiiiiiiiiiiieeeeeeee 15-1

15-3 Methodology .....ccooeeeieii e 15-3
15-3-1 Stormwater Analysis Methodology.........ccoooeviiiiiiiiiiiii, 15-4
15-3-2 Scour and Deposition Analysis Methodology.............cccovevevvnnnnnn. 15-5

15-4  Affected ENVIFONMENT .......ooniieiie e 15-6
15-4-1 Groundwater RESOUICES..........ccuuiiiiiieiieeeeie e 15-6
15-4-2 Surface Water RESOUICES...........ueeiviieeiieeeeeeeeeeee e 15-6

15-4-2-1 Watersheds and Waterbodies...........c.cocvveeiiviiiiiiiiiiiieeeennn. 15-6
15-4-2-2 Floodplains......ccoooiimiiiieee e 15-7
15-4-2-3 Water Quality .........oueiiiiiiiiiecie e 15-7
15-4-3 Sediment QUality .......ccooeeeeeieeeeeee 15-10
15-4-3-1 Sediment CharacteristiCs ..........coevviveiiiieiiiiieeeeeeee, 15-10
15-4-3-2 Sediment Scour And Deposition ...........cooevveiiiiiiieeinieennnes 15-10
15-4-3-3 Sediment Quality........ccoooeiiiiiiiii 15-11

15-5 Environmental EffeCtS.........ooeeiieie e 15-16

15-5-1 No Build AREMNAtIVE ......ccoveeieeeeeee e 15-16
15-5-1-1 Groundwater RESOUICES .........ccooevuiiiviiiiieeeeeeeeeeeee e, 15-16
15-5-1-2 Surface Water RESOUICES .........couvvvueiieiiiieeeieeeeeeeeeee e 15-16
15-5-1-3 SeAIMENTS ....coveiieeeii e 15-16

15-5-2 Replacement Bridge Alternative ............ccooooiiiiiiiiiiiiiiis 15-16
15-5-2-1 Groundwater RESOUICES .........ccoovvuiiiieiiiiieeeeeeeeeeeee e 15-17
15-5-2-2 Surface Water RESOUICES .........couvvvuiiieiiieeeieeee e 15-17
15-5-2-3 SeAIMENTS ....coveiieeeiee e 15-22

15-6  MiItigation ..o 15-22

Chapter 16: ECOIOQY ..uuuuuuuuuuuiiiiiiiiiiiiiiiiiiiiiiiiiitiitiiiie e ebeeeeeeneeeeneenenene 16-1

LS B [0 (o Yo 11 T3 { o o TR 16-1

16-2 Regulatory ConteXt........ccooiiiiiiiiiiiiiii e 16-1
(L I Yo [T = I 16-1
16-2-2 NeW YOrK State.......couniiiiiiie e 16-4

16-3 Methodology .......coooiiiiiiiiiiiee e 16-5
16-3-1 STUAY ArCa .....eiiiiiiieeeee e 16-5
16-3-2 DAta SOUIMCES ......oieeiieiie e e e e 16-5

16-4 Affected ENVIFONMENt ........ooonniiiei e 16-6



Table of Contents

16-4-1 Terrestrial RESOUICES .......cooiiiiiiiiiiiie e 16-6
16-4-1-1 Terrestrial Ecological Communities .................ccccc. 16-6
16-4-1-2 Wildlife ..o 16-8
16-4-1-3 Threatened, Endangered, and Special Concern Species..16-10

16-4-2 AQUALIC RESOUICES .....cceeviiiieieeie e 16-14
16-4-2-1 Wetlands............ccooooiiii 16-15
16-4-2-2 Aquatic Biota........ccoooveeieiieei 16-16

16-4-3 Special Habitat Areas...........cooveeeiiiiiii e 16-25
16-4-3-1 USFWS Significant Habitats ..............cccccoviiiiiii, 16-25
16-4-3-2 Significant Coastal Fish and wildlife habitat....................... 16-25
16-4-3-3 Essential Fish Habitat (EFH).........ccccoooiiiiii e, 16-26

16-5 Environmental effects.........cooooiiiiiii 16-26

16-5-1 No Build Alternative...........cccoooiiii e 16-26

16-5-2 Replacement Bridge Alternative..............cccccoiiiiiie 16-27
16-5-2-1 Terrestrial RESOUrCes ..o 16-27
16-5-2-2 AqQquatiCc RESOUICES. .....ccoi i, 16-31
16-5-2-3 Special Habitats..............cooiieiiiiiii e 16-34

16-6  Mitigation.......oooiiiiiiiii 16-35
Chapter 17: Hazardous Waste and Contaminated Materials .................... 17-1
17-1 INtrOAUCHION ... 17-1
17-2 Regulatory ConteXt........ccooiiiiiiiiiiiiiie e 17-1
17-3  Methodology.......coooiiiiiiii 17-2
17-4  Affected Environment............ 17-2
17-5 Environmental Effects ... 17-4
17-5-1 No Build Afernative...........ccoooiiii e 17-4
17-5-2 Replacement Bridge Alternative .............cccoooiiiiiiiiiiiiie 17-5
17-6 MiItIQation.......cooiiie e 17-5
Chapter 18: Construction IMPacCtS ........ccovvvieiriiiii e e e 18-1
18-1 INtrodUuCtioN ..o 18-1
18-2 Construction Sequence and Schedule ...........cccccoooviiiiiiiiiie e, 18-2

LS 2 = T To [T o PSS 18-2

18-2-2 APPrOACNES ... e 18-2

18-2-3 MaAIN SPANS ....uuiiiiiii et 18-2

18-3 Construction of Key Elements ... 18-3

18-3-1 Waterfront Construction Staging ...........ccccvveiiiiiiiii e, 18-3

18-3-2 In-Land Construction Staging ..........ccccoeooe 18-3

18-3-3 Dredged Access Channel...........ooouveiiiiiiiiiiiieece e 18-6

18-3-4 Transport and Disposal of Dredged Material...............ccccevvnnnenn. 18-8

18-3-5 Substructure Construction............cooooiiiiiiiiiiiii s 18-9

18-3-6 Construction of Bridge Superstructure ..............cccccciiiiiinnnnes 18-14

18-3-7 Existing Bridge Demolition ............ccccoooiiiiiiiiiiiiie e, 18-14

TOC-9



Tappan Zee Hudson River Crossing Project
Environmental Impact Statement

18-3-8 Construction Analysis Framework ............cccccvvviiiieeeeeeeeeeiiiinn. 18-15
18-3-9 Other Environmental Performance Commitments ..................... 18-17
18-4 Social, Economic, and Environmental Impacts........c..........ceee. 18-20
18-4-1 Transportation ..........ooouuiiii i 18-20
18-4-2 Community Character.............oooviiiiiiiiieeeeeeeee e 18-24
18-4-3 Land Acquisition, Displacement, and Relocation....................... 18-27
18-4-4 Parklands and Recreational Resources............cccceeeeeeeiieeeeeeennn. 18-27
18-4-5 Socioeconomic ConditioNS .........coeueiiiiiiieiiieeeee e 18-28
18-4-6 Visual and Aesthetic Resources ..........cccccoeeeeiiiiieeeeeeeeeeeeeeee 18-31
18-4-7 Historic and Cultural Resources ..........ccooooivviiiiiiiieeicieeeen, 18-32
18-4-8 Air QUAIILY ..o 18-33
18-4-9 Noise and Vibration ... 18-45
18-4-10  Energy and Climate Change.............ccccvvviiiiiiii e, 18-56
18-4-11  Topography, Geology, and SoilS...........ccoeeeeiiiiiiiieeeeeeeen 18-63
18-4-12  Water RESOUrCES ......cooooeieiiiiii 18-63
18-4-13  ECOIOQY ... 18-73
18-4-14  Hazardous and Contaminated Materials.............ccccceennnns 18-110
18-5 Mitigation ....ccooe e 18-111
18-5-T ECOIOQY ...eeeeiieiiee et e e e e e e e eeaaees 18-111
Chapter 19: Environmental JUSTICE ........covviiiiiiii i 19-1
19-1  INtrodUCHION......cooiiiiii e 19-1
19-2 Regulatory Context...........oooviiiiiiiiiiiiieeeeeeeeeee 19-1
19-3 MethodOolOgY .....ccoeeeeeie e 19-2
19-3-1 Delineation of Study Area ..o 19-2
19-3-2 Identification of Environmental Justice Populations..................... 19-3
19-4 Affected Environment ... 19-4
19-4-1 Minority Status ANalySiS........ccooeeeiiiiieee e 19-4
19-4-1-1 Operational Study Area............ouiiieiiiiiiiiicceee e, 19-4
19-4-1-2 Construction Study Area ... 19-5
19-4-2 Poverty Status AnalysiS .......c.coooviiiiiiiiiieie e, 19-6
19-4-2-1 Operational Study Area.........ccoooeeeeeiiiiiiie, 19-6
19-4-2-2 Construction Study Area ...........ceeeeeiiiiiiiiiicceeeeeeeeeeee, 19-6
19-5 Environmental Effects.........cooiiiiiiii e, 19-7
19-5-1 Summary of Adverse Effects ..o, 19-7
19-5-2 Analysis of the Potential for Disproportionately High and Adverse
IMPACES ... 19-8

19-6  Public Participation ............ooooeiiiiiiii e 19-11
19-7 Mitigation for Disproprionately High and Adverse Effects.............. 19-11
Chapter 20: Coastal Area Management ........ccccoeeevvvvvviiiiiiiee e 20-1
Y240 B [ 01 (o Yo [§ [ 1 o] o 20-1
20-2 Regulatory Context........cooooiiiiii 20-1
P24 0 G T |V 11 { g Vo To (o] (o T | NP 20-2



Table of Contents

20-4 Affected ENVIrONMENT...... ..o 20-2
20-5 Coastal Zone Policy ANalySis ........cccooiiiiiii 20-2
20-5-1 No Build Alternative.............uueiiiiiiiiieii e 20-2
20-5-2 Replacement Bridge Alternative ..............ooeiviiiiiiiiiiiiiiiiiiiieieieeee, 20-2
20-5-2-1 Coastal Zone POIICIES .........uuuuumii e 20-3
20-5-2-2 Fish and Wildlife POIICIES ............uuvuuriuriiiiiiiiiiiiiia 20-4
20-5-2-3 Flooding and Erosion PoliCies..........cccoovviiiiiiiiiiiiiiiciieceee, 20-5
20-5-2-4 General Safeguards POlICY ...........cccooii 20-7
20-5-2-5 Public AcCess POIlICIES .........ooviiiiiiiiiiiiiii e 20-7
20-5-2-6 Recreation POlICIES .........uuiiiiieiieiee e 20-8
20-5-2-7 Historic Resources and Visual Quality Policies.................... 20-8
20-5-2-8 Agricultural Lands POIICY .............uuuiiiiiiiiiiiiiiiiiiiiiiiiie 20-9
20-5-2-9 Energy and Ice Management Policies ..........ccccccoeeeveinnnnnnn. 20-10
20-5-2-10 Water and Air Resources POIICIeS ........cccooevvvieeiiiiiiineen. 20-10
20-5-2-11Wetlands POIICY ........ccovvvviiiiiiieeeeeeeceee e 20-13
Chapter 21: Indirect and Cumulative Effects .........ccccvvvvviiiiiiiieen, 21-1
21-1T  INErOAUCHION ... 21-1
21-2 IndireCt EffECtS .....coeeieeeee e 21-1
21-3  Cumulative EffECtS ... 21-2
21-3-1 Operational Effects..........oouueiiiiii e 21-2
21-3-2 Construction EffeCts ..........ooiiiiiiiiiiiiiiiiiiie 21-2
21-3-2-1 AQUuAatiC ECOIOQY .......uuuuuuiiiiiiiiiiiiiiiiiiii e 21-4
21-3-2-2 Dredging ...couuueieei e 21-4
Chapter 22: Other NEPA and SEQRA Considerations ............cccevvvvvvvnnnnn. 22-1
22-1  INTrOAUCHION ... e 22-1
22-2 lIrreversible and Irretrievable Commitment of Resources ................. 22-1
22-2-1 No Build Alternative.............ooeeeeeiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeee 22-1
22-2-2 Replacement Bridge Alternative ..., 22-2
22-3 Relationship between Short-term Uses of the Environment and
Long-Term ProduCtiVity ............ceeiiiiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeee e 22-2
22-3-1 No Build Alternative.............ooevviiiiiiiiiiiiiiiiiiieieeeeeeeeeeeeeeeeeeeeeeeeeeee 22-2
22-3-2 Replacement Bridge Alternative ..., 22-2
22-4 Unavoidable ImMpactS..........cccoiiiiiiiii e, 22-3
22-4-1 No Build Alternative.............uueiiiii i 22-3
22-4-2 Replacement Bridge Alternative ............cooooiiiiiiiiii e, 22-3
22-5 New York State Smart Growth Public Infrastructure Policy Act........ 22-5
22-5-1 No Build Alternative.............ooeeiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeee 22-5
22-5-2 Replacement Bridge Alternative .............ooooiviiiiiiiiiiiiiiiiiiiieiieeeeee 22-5
Chapter 23: Draft Section 4(f) Evaluation ............cccoovviiiiiiiiiieeeein, 23-1
23-1  INIrOAUCHION ....eeiiee e 23-1
23-2 Regulatory Context.........ouuiiiiiiiiie e 23-1



Tappan Zee Hudson River Crossing Project
Environmental Impact Statement

23-2-1 De MIiNiMiS IMPAaCtS .......cvuiiiiiiiiiie e 23-2
23-2-2 Programmatic Section 4(f) Evaluation for Historic Bridges .......... 23-3
23-2-3 Section 4(f) Review ProCess............ceeiiiiiiiiiieiiiceie e 23-4
23-3 Applicability of Section 4(f) to the Project ..........ccoooeeeeiiiiiiiiii, 23-5
23-4 Section 4(f) Evaluation.............oooviiiiiii i 23-6
23-4-1 Tappan Zee Bridge .......ouuuiiiei e 23-6
23-4-1-1 Description of the Use of the Section 4(f) Property ............. 23-6
23-4-1-2 AlternativeS to Avoid the Use of the Section 4(f) Property.. 23-6
23-4-1-3 Measures to Minimize Harm............ccccccuvveiiiiiiiniiiiiiiiiinnnns 23-10
23-4-2 Elizabeth Place Park............ccoooi oo, 23-11
23-4-3 South Nyack Historic District ..............oiiiiiiiiiiice e, 23-11
23-4-3-1 Description of the Use of the Section 4(f) Property ........... 23-12
23-4-3-2 Avoidance Alternatives...........oooouuuiiiiiiiiiiiiiiiiie e 23-12
23-4-3-3 Least Harm Alternatives.............uciiiiiiiiiiiiiiiiici e 23-13
23-4-3-4 Measures to Minimize Harm............coooooiiiiiiiiiiiiiii e 23-15

23-5 CoordiNation .........cooiiiiiiiii e 23-15
LiSt Of Preparers ... List of Preparers - 1
List Of RECIPIENTS oo List of Recipients - 1

Appendices (Volume II)

Appendix A: Replacement Bridge Design Options

Appendix B: Transportation

Appendix C: Historic and Cultural Resources

Appendix D: Noise and Vibration

Appendix E: Water Resources

Appendix F: Ecology

Appendix G: Hazardous Wastes and Contaminated Materials
Appendix H: Construction Impacts

TOC-12



List of Tables

2-1
2-2
4-1
4-2
4-4
5-1
5-2
6-1
6-2
6-3
6-4
6-5
6-6

6-7

6-9
6-10
6-11
7-1
8-1
8-2

8-4

Planned Developments Within the Study Area..........cccooiiiiiiiieiiiiiiee, 2-2
Notable Transportation Improvement Program (TIP) Projects in the Study
N 1= 2-3
Permits and Approvals by AQENCY......ccooviiiiiiiiiiiiie e 3-9
Accident Rates for the Tappan Zee Bridge and New York State

(2008 10 2010) .eveieeeeeeieeeiiee et e e e e e e e e e e e e e e e annnnees 4-8
Traffic Incident Frequency of Occurence on the Tappan Zee Bridge.......... 4-9
Ship and Barge Movements on the Hudson River .........ccccccccvvviiiininnnnn. 4-10
Projected Peak Hour Traffic Volumes and Average Annual Growth

Rates for the Tappan Zee Bridge .........coooiiiiiiiiiiiiee e 4-13
Community FaCIlities ........cccueiiiieie e 5-17
Planned Developments Within the Study Area...............ccc 5-18
Town of Orangetown Real Property (Tax Parcels) for Full or Partial
Acquisition—Existing Conditions............coooiiiiiiiiiiiiiii e 6-5
Town of Orangetown Taxing Districts, Tax Levies, and Tax Rates............. 6-6
Town of Greenburgh Tax Lots for ACQUISItion ................evvivviiiiiiiiiiiiiiiiiiinn, 6-6
Town of Greenburgh Taxing Districts, Tax Levies, and Tax Rates ............. 6-7
Property Acquisitions for the Replacement Bridge Alternative.................... 6-8
Estimated Reduction in Property Taxes in Rockland County

(Short Span OpLioN)........coooiiii e 6-9
Estimated Reduction in Property Taxes in Rockland County

(LONG Span OPtioN) ..ot e e 6-10
Estimated Property Tax Impacts in Rockland County

(Short Span OplioNn)........ccooiiiii 6-12
Estimated Property Tax Impacts in Rockland County

(LONG Span OPtioN) ..ottt 6-13
Estimated Reduction in Propety Taxes in Westchester County

(Long Span and Short Span OptioNS) ........cooviiiiiiiiiee e 6-13
Estimated Property Tax Impacts in Westchester County

(Long Span and Short Span OptioNS) ........cooiviiiiiiiiee e 6-14
Study Area Parklands and Trails ............ccoooovviiiiiiiiiiiiiieeeeeeeeeeeee 7-2
2000 and 2010 Population..........cccoe et 8-3
NYMTC Population Projections (in 000S) ... 8-4
2000 and 2010 Age Distribution ...........ccccuiiiiiiiiiiieee e 8-5
2000 Disabled Population...............uuuueuiiiiiiiiiiiiiiiiiiiiieieeeeeeeeneeneeneeeaneenes 8-5



Tappan Zee Hudson River Crossing Project
Environmental Impact Statement

8-5
8-6
8-7
8-8
8-9
8-10
8-11
8-12
9-1
10-1
10-2
11-1
11-2
11-3
11-4

11-5
11-6
11-7

12-1
12-2
12-3
12-4
12-5

12-6
12-7
12-8
12-9
12-10
12-11
12-12
12-13

12-14

12-15

2000 and 2010 Household CharacteristiCs ...........ccccuveeeiieeeiiiiiiiiiiiee e 8-5
Median Household Income and Poverty Status.............ccccoeeeeeeiiiiniiinnneen. 8-6
Housing Unit CharacteristiCs ............ciiiiiiiiiii 8-7
Housing Value Characteristics (2000, 2005-2009) ..........c.ceveeeeeeeiiiiiiiieeneen. 8-8
Average AnNnual Labor FOICe ......uoviiiiiiiiiiice e 8-8
2010 Employment—Rockland County Study Area..........cccvvvvvvvvevvvvvinnnnnns 8-9
2010 Employment—Westchester County Study Area...........ccceeeveeeeninns 8-10
UNemMPlOYMENT......ooiie e 8-11
Visual SIMUIALIONS .....vveeiiiiiii s 9-19
Architectural Resources within the APE ... 10-9
Architectural Resources within the APE ... 10-23
National Ambient Air Quality Standards (NAAQS).........cccoiveeeiiiiiiiiiene 11-3
Non-Attainment Areas in the Project Study Area...........cccccceeeeeeiiiiiiinee, 11-4
Net Emission Rate Calculation by Analysis Year...........cccoeeveieiieieieennn. 11-10
Representative Monitored Ambient Air Quality Data for Criteria

Pollutants, 2008 t0 2010 ........ccoiiiiiiiiiieee e 11-14
Total Maximum Predicted CO Concentrations (ppm) ..........cevvvvvvevvvennnns 11-15
Maximum Predicted PM Concentration Increments (Ug/m®)................... 11-16
Maximum Total Predicted PM Concentrations along

Shared-Use Path (G/M3)........oo oo 11-16
Common NOISE LEVEIS.........coiiiiieiiieieeee e 12-3
FHWA Noise Abatement Criteria Hourly A-Weighted Sound Levels (dBA) ... 12-6
Selected Measurement Locations.............ccccoevieviieiieiieieeeeeeeeeeee 12-8
2005 Leq(1) AM Peak Hour Noise Measurement Results......................... 12-9
Comparison of 2005 Measurement and TNM-Predicted Leq(1)

NOISE LEVEIS ... 12-9
2010 Existing Conditions-Number of Properties Exceeding NAC........... 12-10
No Build Alternative-AM Peak Hour Leq(1) Noise Levels...................... 12-11
No Build Alternative-Number of Properties Exceeding NAC................... 12-11
Short Span Option-AM Peak Hour Leq(1) Noise Levels...........cc.ccou.. 12-12
Short Span Option-Number of Properties Exceeding NAC.................... 12-13
Long Span Option-AM Peak Hour Leq(1) Noise Levels .............ccceeennnn. 12-13
Long Span Option-Number of Properties Exceeding NAC ..................... 12-14
Summary of Noise Barrier Feasibility and Cost-Benefit Analysis—Short Span
Option and Long Span Option Westchester County............................... 12-17
Summary of Noise Barrier Feasibility and Cost-Benefit Analysis—Short Span
Option RockIand CoUNtY .......cooiiiiiiiiiiiiieie e 12-18
Summary of Noise Barrier Feasibility and Cost-Benefit Analysis—Long Span
Option Rockland County ... 12-19

TOC-14



Table of Contents

14-1
15-1
15-2
15-3
15-4
15-5
15-6
15-7
15-8
16-1
16-2

16-3
18-1
18-2
18-3
18-4
18-5
18-6
18-7
18-8
18-9
18-10
18-11

18-12

18-13

18-14

18-15

Soils in the StUdY Area ..........oeeiiiiiiiii e 14-4
ERL and ERM Screening Criteria............ooociiiiiiiiiiiiiieeeec e 15-11
TOGS 5.1.9 Sediment Quality Thresholds .............cccvvieiiiiiiiiiiiii, 15-12
Metals ... 15-13
YL 1 P 15-14
Pesticides, PCBs, and DIiOXINS ........oooiuniiiiiiiieceee e aaas 15-15
Impervious Surface ComMPariSON .......cccoeveeiiiiie e 15-20
Pollutant Loading ComMPariSON ............cceeiiiiiiiiiiiiiiieiee e essiiieeeee e e 15-21
Pollutant Loading Comparison for Landings Only .....................l 15-21

Threatened, Endangered, Candidate, and Special Concern Species .....16-11
List of Fish Species Occurring within the Project Area Based on Gill-net

Sampling, 2007-2008 ...........ouiiiiiieee e 16-21
Federally Managed Species with Essential Fish Habitat (EFH)

Designations in the Project Sites............ccc 16-22
Dredging Quantities for the Replacement Bridge Alternatives .................. 18-7
Daily Materials Removal by Construction Stage .............ccccoeviieiiinnnnee. 18-8
Pile Driving, Short Span Oplion...........coovviiiiiieeeeeeeeeeee 18-10
Pile Driving, Long Span Option ............coiiiiiiiiiiiiieeeee e 18-10
Major Construction Equipment Required for Bridge Construction........... 18-16

Major Construction Equipment Required for Roadway Construction ...... 18-17

One-Way Peak Daily Construction Trips In-land to Waterfront Staging Area
(near Interchange #12) ..., 18-23

Economic Benefits from Construction ..........ooeuvvevieeiiiieeee e 18-30

Maximum Predicted Pollutant Concentrations from Construction Site
Sources—Rockland Landing, Reconstruction of the South Broadway Bridge
(MGIM3) e 18-39

Maximum Predicted Pollutant Concentrations from Construction Site
Sources—Rockland Landing, Approach Roadway Construction (ug/m3)18-40

Maximum Predicted Pollutant Concentrations from Construction Site
Sources—Rockland Inland Staging Area (HG/M3)......cevevveiiiiiiiiiiiieeneeenn. 18-40

Maximum Predicted Pollutant Concentrations from Construction Site
Sources—Bridge Construction, Rockland Approach and

Main Span (HG/M3) ..o 18-41
Maximum Predicted Pollutant Concentrations from Construction Site
Sources—Westchester Landing (UG/M3)........coooiiiiiiiiiiiiiieeeeeee, 18-41

Maximum Predicted Pollutant Concentrations from Construction Site
Sources—Bridge Construction, Westchester Approach and Main Span

(MGIM3) 18-42
Maximum Predicted Pollutant Concentrations from Mobile Sources—
Rockland County (MG/M3)....cooiiiiiiiiiieee e 18-42

TOC-15



Tappan Zee Hudson River Crossing Project
Environmental Impact Statement

18-16

18-17
18-18

18-19
18-20
18-21
18-22
18-23
18-24
18-25
18-26
18-27
18-28

19-1
19-2
19-3
19-4
221

Maximum Predicted Pollutant Concentrations from Mobile Sources—

Westchester County (HG/M3) ....uveiiiiiiiiiiiiiiiiiiiieiiviiveeeee e 18-43
Total Regional Emissions from Construction Activities (ton/yr) .............. 18-44
Highway Construction Equipment Noise Reference Levels and Usage
Factors from RCNM 1.1 ... e 18-47
Selected Noise Receptor Locations................ccccc 18-48
Existing Noise Levels at Construction Noise Receptors...............c.eee. 18-49

Construction Noise Analysis Results Without Noise Abatement Measures .. 18-50
Construction Noise Analysis Results With Noise Abatement Measures. 18-53

Vibration Source Levels for Construction Equipment ............ccccccceunnnne. 18-55
Total Construction Truck Trips and Distances........ccccccccvevvveiiieeiieeeeennee. 18-59
Greenhouse Gas Emissions—Long Span Option..............cccc. 18-61
Greenhouse Gas Emissions—Short Span Option.............cccccoeeevveeeen. 18-61
Overwater Coverage from Platforms ...................cccc, 18-75
Potential Loss of River Bottom, Wetlands, and Adjacent Area Habitats due
t0 Project ACHVILIES .....cooiiiiiiee e 18-75
Operational Study Area Race and Ethnicity.............cccceviiiiiiiiiiiieee 19-4
Construction Study Area Race and Ethnicity............ccccccc, 19-5
Operational Study Area Poverty Status ............cccciiiiiiiiiiiiiee 19-6
Construction Study Area Poverty Status............ccccvvieeiiiiiiiiiie 19-7
Replacement Bridge Alternative’s Consistency with New York State Smart
Growth Public Infrastructure Policy ACt...........coocouiiiiiiiiiiieeee 22-6

TOC-16



List of Figures

Project Location and Regional Roadway Network ....................... 1-2
Existing Bridge Plan, Profile, and Photographs............cccccoeeiiiii, 1-2
Traffic VOIUMES ... e 1-3
Population and Employment Growth: 2010 t0 2047 ..., 1-3
ACCIAENT RALES ... 1-5
Options That Would Not Preclude Transit.............ccccccevvvvieieee 2-6
Replacement Bridge Alternative ............ccooviiiiiiiiicci e, 2-7
|21 (=T o [ =T o Vo 1 T I 2-8
Westchester Landing.........ooouiiiiiiiiieee e 2-8
Approach Spans OPLiONS. .......ccceiiiiieeccee e 2-11
Main Spans OptioNS .......cooeeiiii i 2-12
Replacement Bridge Alternative: Roadway Configuration........................ 2-13
Tappan Zee Bridge Average Annual Daily Traffic Volumes .............ccuvuuee. 4-4
Tappan Zee Bridge 2010 Average Weekday Traffic Volumes .................... 4-4
Tappan Zee Bridge 2011 Typical Weekday Truck Volumes ............ccc........ 4-4
Traffic INCIAENES ... 4-7
Study Area Land USE .......ooooviiiiiiiiiieeiieeeeeeeeeeeeeeeeeeeeeeeeeeee e 5-1
Rockland County Land USe........cccooooiiiiiiiiiiiii e, 5-2
Westchester County Land USe.........coooiiiiiiiiiiiiiiiiiiieeeeee e 5-2
Rockland County ZONINg .......oooueiiiiiiiiie e 5-17
Westchester County ZONINgG ..........uvvvvviiiiiiiiiiiiiiiiiiiiieiieeeeeaes 5-17
Community FACIlIIES .....covvviiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeee e 5-17
Land Acquisitions — Rockland County Short Span.......................l 6-3
Land Acquisitions — Rockland County Long Span...........cccccceveieinnniiiinnee. 6-3
Land Acquisitions — Westchester County Short/Long Span........................ 6-3
Parklands and Recreational Resources .............ccccciiiiiii 7-1
Elizabeth Place Park ... 7-5
GIrEEN SPACE ..coiiiiiiiiiieeeeeeeeeeeeeee ettt e et e e e e e e e e e e e e e e e e e e e aeeeaeeaaes 7-5
RIVEIWAILK ... e e e s 7-5
2010 SocioeconomiC StUAY Ar€as.........cccuuueiiiiieeeiiiiiieee e 8-2
2000 SocioeconomiC StUAY Ar€aS.........uuuerrrrrrrerriirrrieriirrirerererr———————. 8-2
Locations of Photographs and Simulations .........................cc, 9-2
Visual and AesthetiC RESOUICES ... ... 9-5

TOC-17



Tappan Zee Hudson River Crossing Project
Environmental Impact Statement

9-3
9-4
9-5
9-6

9-7

9-8

9-9

9-10

9-11

9-12
9-13
9-14

9-15
9-16
9-17

9-18
9-19
10-1
10-2
10-3
10-4
10-5
10-6
10-7
10-8
11-1
11-2
12-1
12-2
12-3
12-4
12-5

Visual and Aesthetic RESOUICES .........cooevveiiiiiiii e 9-6
Visual and Aesthetic RESOUICES ........cooovvvuiieiiiieeeeeeeeeee e 9-9
Visual and Aesthetic RESOUICES ..........couuvuiiiiiiiiiiiiice e, 9-12
Visual Simulation R1, Bight Lane at River Road, Grand View-on-Hudson,
ROCKIANA COUNLY ... 9-19
Visual Simulation R2, Piermont Avenue, Grand View-on-Hudson,
ROCKIANA COUNLY ... 9-19
Visual Simulation R3, River Road, Grand View-on-Hudson,
Rockland County ... 9-19
Visual Simulation R4, River Road, Grand View-on-Hudson,
Rockland County ... 9-19
Visual Simulation R5, River Road, Grand View-on-Hudson,
Rockland County ... 9-19
Visual Simulation R6, Old Mountain Road, Orangetown,
Rockland County ... 9-19
Visual Simulation R7, Memorial Park, Nyack, Rockland County .............. 9-19
Visual Simulation R8, Rockland Lake, Clarkstown, Rockland County...... 9-19
Visual Simulation W1, Quay Condominiums, Tarrytown,
Westchester COUNLY .......c.ceuiiiiiiieeee e 9-19

Visual Simulation W2, Losee Park, Tarrytown, Westchester County ....... 9-19
Visual Simulation W3, Warner Library, Tarrytown, Westchester County.. 9-19
Visual Simulation W4, Tarrytown Lighthouse, Sleepy Hollow,

Westchester COUNtY ... 9-19
Visual Simulation W5, Lyndhurst, Tarrytown, Westchester County........... 9-19
Visual Simulation W6, Mathiessen Park, Irvington, Westchester County. 9-19
Direct and Indirect Effects APES..........ccccooeiiiii 10-4
Architectural Resources in APE...........ccooioiii e, 10-6
Architectural Resources in APE: Detail of Rockland County North .......... 10-6
Architectural Resources in APE: Detail of Rockland County South.......... 10-6

Architectural Resources in APE: Detail of Westchester County North ..... 10-6
Architectural Resources in APE: Detail of Westchester County South..... 10-6

Short Span Option — Rockland County ... 10-25
Long Span Option — Rockland County...........ccceeeeviiiiiiiiiiiiiiiiieeee e 10-25
Mobile-Source Analysis Receptor Locations Rockland County .............. 11-12
Mobile-Source Analysis Receptor Locations Westchester County ......... 11-12
Study Area Land USE...........oooiiiiiiiiieiecc e 12-7
Noise Measurement SIHES ... 12-7
Hourly Leq in dBA at Long-Term (24 Hour) Measurement Site ................. 12-8
Existing 2010 AM Peak Hour Noise Contours: Westchester County...... 12-10
Existing 2010 AM Peak Hour Noise Contours: Rockland County........... 12-10

TOC-18



Table of Contents

12-6
12-7

12-8

12-9

12-10

12-11

12-12

12-13

12-14

12-15

12-16

12-17

12-18

14-1
14-2
14-3
14-4
14-5
14-6
15-1
15-2
15-3
15-4
15-5
15-6
15-7
15-8
15-9
15-10

Selected Noise Receptor Sites..........ooovviiiiiiiiieeee 12-10
Locations Where the 2047 AM Peak Hour Levels Exceed the NACs for the
No Build Alternative: Westchester County...............ccccee, 12-11
Locations Where the 2047 AM Peak Hour Levels Exceed the NACs for the
No Build Alternative: Rockland County..................ccc, 12-11
Locations Where the 2047 AM Peak Hour Levels Exceed the NACs for the
Short Span Option: Westchester County.........cccccvvvviiiiiiiiiiieiiieiiieeeeeeee, 12-12
Locations Where the 2047 AM Peak Hour Levels Exceed the NACs for the
Short Span Option: Rockland County..........c..covviiiiiiiiiiiiiiiiiiiiiiiiieiiiiinns 12-12
Locations Where the 2047 AM Peak Hour Levels Exceed the NACs for the
Long Span Option: Westchester County .............ccccoooiiiiiiiiiiieiieeee 12-14
Locations Where the 2047 AM Peak Hour Levels Exceed the NACs for the
Long Span Option: Rockland County ...........ooociiiiiiiiiiiiiiiiiiiieeeeee e 12-14
Locations Where the 2047 AM Peak Hour Levels Exceed the NACs for the
Short Span Option with Noise Barriers: Westchester County ................. 12-17
Locations Where the 2047 AM Peak Hour Levels Exceed the NACs for the
Long Span Option with Noise Barriers: Westchester County .................. 12-17
Locations Where the 2047 AM Peak Hour Levels Exceed the NACs for the
Short Span Option with Noise Barriers: Rockland County ...................... 12-17
Locations Where the 2047 AM Peak Hour Levels Exceed the NACs for the
Short Span Option with Wall 1 on Structure: Rockland County............... 12-17
Locations Where the 2047 AM Peak Hour Levels Exceed the NACs for the
Long Span Option with Noise Barriers: Rockland County...................... 12-17
Locations Where the 2047 AM Peak Hour Levels Exceed the NACs for the
Long Span Option with Wall 1 on Structure: Rockland County ............... 12-17
EXisting TOPOGraphy .......ccoeiiiiiiiiiee e 14-2
EXIStING SIOPES ... 14-2
Bedrock Geology ........ccooeiiiiiiiii 14-2
Ge0logiC Cross SECHON .........cciviiiiiiiiiiiiieeeeeeeeeeeeeeeteeev e 14-2
SUrfiCial GEOIOGY ...cooviiiiiiiiiiiiieiieeeeeeeeeeeeeee ettt eee e eeaaeesaeeaaesaaesaaeraaaaaaae 14-3
1Yo ]| E= 3 1Y F= T o USSR 14-4
STUAY AT ... e 15-3
BathymMeEtry ..o 15-3
Sediment Sample LoCations............oooiiiiiiiiiiiiiiiiiiiieieeeeeeeeeeeeeeeeee e 15-3
Aquifer and Drainage Basins.........cccooiiiiiiiiiieiiicccccccceeeccceeceeceee e 15-6
FIOOAPIAIN .. s 15-7
Average Salinity Concentration at Hastings-on-Hudson ...................cc...... 15-8
Average Water Temperature at Albany and the Battery............................ 15-9
SSC DAt —————————————————————————————————————— 15-9
Sediment TEXIUME ..coooeiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeee e 15-10
Recent Sediment Deposit ThiCKNESS......cccooiiiiiiiiiee e, 15-10

TOC-19



Tappan Zee Hudson River Crossing Project
Environmental Impact Statement

15-11
15-12
15-13

15-14

15-15

15-16

15-17
16-1
16-2
16-3
16-4
16-5
17-1

18-1
18-2
18-3
18-4
18-5
18-6
18-7
18-8
18-9
18-10
18-11
18-12
18-13
18-14
18-15

18-16
18-17
18-18
18-19

Long Span Option SCOUT ......cccoieiiiiiiieee e, 15-11
Short Span Option SCOUr ... 15-11
Sediment Sample Locations and TOGS 5.1.9 Sediment Quality
ClasSIfiCatioNS .........eeiiiieeee e 15-12
Sediment Sample Locations and TOGS 5.1.9 Sediment Quality
ClasSIfiCatioNS .......ooeeieiieee e 15-12
Sediment Sample Locations and TOGS 5.1.9 Sediment Quality
ClasSIfiCatioNS .........eeeeiiieeeee e 15-12
Sediment Sample Locations and TOGS 5.1.9 Sediment Quality
ClasSIfiCatioNS .......cooiiiiiee e 15-12
D = T = To [N AN == T RPN 15-20
ECOlOgY StUAY Ar€as........eeiiiiiiiiiiiiie e 16-5
I o F= LA =Y =T g o 16-15
Submerged Aquatic Vegetation (SAV).......ccccc 16-17
Benthic Sampling Locations ..o, 16-18
Oyster Beds ..o 16-18
Hazardous Waste and Contaminated Materials: Potential Sites
(o) @7 ] s To =1 ¢ o KSR 17-3
Project Schedule.............oo e 18-2
Potential Upland Staging Areas ... 18-3
Rockland Landing Construction ACCESS ..........eeeiiiiiiiiiiiiiiiieeeee e 18-3
Westchester Landing Construction ACCESS .........uvvvvvvevevvveiivieiiiiivieiinnninnns 18-5
Construction Sequence, Years 1-5 ... 18-6
Short Span Bridge Option — Indicative Plan and Elevation....................... 18-9
Long Span Bridge Option — Indicative Plan and Elevation ....................... 18-9
Rockland Landing — Reconstruction of the South Broadway Bridge ...... 18-35
Rockland Landing — Approach Roadway Construction........................... 18-35
Bridge Construction — Rockland Approach and Main Span................... 18-35
Bridge Construction — Westchester Approach and Main Span............... 18-35
Noise Monitoring LOCatioNS ............uuiiiiiiiiiiiiieecee e 18-46
Stage 1 — Near SIack Tide .......cooiiiiiiiiiiiii e 18-67
Stage 1 — EbD Tide ..o 18-67
Zoning B & C Construction After Dredging and Armoring — Near Slack
T e a s 18-67
Stage 2 —Flood Tide ... 18-67
Aquifer and Drainage Basins ............coouiiiiiiiiieiiiieieeeee e 18-70
FloOAPIAIN ... 18-72
National Wetland Inventory Mapped Wetlands, Westchester Inland Staging
ATEA (WISA) .ot e e e e e e e e e e e e e nnnreees 18-76

TOC-20



Table of Contents

18-20
18-21
18-22
18-23
18-24
18-25
18-26
19-1
19-2
19-3
19-4
201

23-1
23-2

National Wetland Inventory Mapped Wetlands, West Nyack Staging Area

(VN S A ) ettt e e e e et e e e e e e e s e e e e e aeeeeanns 18-77
National Wetland Inventory Mapped Wetlands, Tilcon Quarry Staging Area
QI LS 72 RSP 18-77
Impact Hammering of 4-, 6-, 8-, and 10-Foot Diameter Piles
WIth BIMPS ...t e e e 18-92
Isopleths for Short and Long Span Options — Driving of Two 10-Foot Piles at
Piers 24, 25, 44, & 45 ......ooeeeeeeee e 18-93
Isopleths for Short and Long Span Options — Driving of Four 4-Foot Piles at
Piers 12, 16, 23, & 30 .. .uuiiiiiiiee et e e e 18-93

Percent of the Hudson River Width Occupied by the 187dB Isopleth during
Pile Driving at the Proposed Tappan Zee Crossing Short Span Option..18-93

Percent of the Hudson River Width Occupied by the 187dB Isopleth during
Pile Driving at the Proposed Tappan Zee Crossing Long Span Option ..18-93

Environmental Justice Study Area: Minority Analysis...........cccccceeiinninnnne. 19-2
Environmental Justice Study Area: Low-Income Analysis........................ 19-2
Construction Study Area for Environmental Justice: Minority Analysis .....19-2
Construction Study Area for Environmental Justice: Low Income

N =] S 19-2
C0aStAl ZONE ..o ———————————— 20-1
Section 4(f) Properties...........ueeiiiiiiiee e 23-5
Avoidance Alternatives: Build at a New Location Alternative .................... 23-7

TOC-21



